In many species of birds, yearlings (hatched in the previous breeding season) often tend to occupy different habitats to older individuals of the same species (Wunderle 1991) . Several hypotheses have been proposed to explain such age-related habitat partitioning. One states that yearlings are forced to use suboptimal habitats due to competition with adults. This is the commonest explanation for age-specific habitat partitioning in birds, although evidence is based on observations rather than experiments (Gauthreaux 1982 , van der Have et al. 1984 . A second hypothesis suggests that yearlings and adults are specialized in their use of habitat types. East (1988) used this 'habitat specialization' hypothesis to explain the age-related variation in habitat use by Rooks Corvus frugilegus. Age-related differences in wing shape reported for many passerines (Alatalo et al. 1984 ) also give some support for this hypothesis, although there is a lack of conclusive evidence (but see Gustafsson 1988) . A third hypothesis applies only to partial migrants, where some individuals are resident and others migrate. If older birds are more likely to remain close to breeding sites than younger ones, as observed for Yellow-legged Gulls Larus cachinnans (Sol et al. 1995) , this might result in age-related differences in habitat use. Finally, the 'inefficient habitat selection' hypothesis proposes that the differences in habitat between age-classes arise from the inability of yearlings to evaluate habitat quality correctly (Klopfer 1963 , Rösner 1990 ).
Here we analyse age-related differences in habitat use among Robins Erithacus rubecula wintering in northeast Spain. The Robin is a short-distance migrant passerine widely distributed throughout the Palearctic. The Mediterranean wintering population is composed of overwintering migrants from central, east and northern Europe and resident birds (Cuadrado 1995 , Bueno 1998 . Males are territorial throughout the year and females defend individual territories outside the breeding season, and adult males are dominant over yearling males during territorial contests (Cuadrado 1995 , Tobias 1997a ). Here we analyse the differences in habitat use between young and adult Robins. Because the habitat use differed between age-classes, we then explore which of the four hypotheses might explain the observed pattern.
Ringing data files from the Catalan Ringing Group office (GCA), were examined for Robins ringed between January 1990 and December 1997. Data of all birds ringed in Catalonia (northeast Spain) are managed from this office. Only individual birds ringed between 15 November and 15 February were considered in the analyses, to reduce the possibility of including birds on migration (Cuadrado 1992 , Bueno 1998 . Information on trapping methods (mist-nets or other), reproductive status of Robins in the area (breeding versus nonbreeding) and habitat type (see below) were obtained from ringers. Most birds (more than 95%) were captured with mist-nets, without the use of tape-lures. Altitude (in metres), distance to the sea (in kilometres) and latitude (measured as seconds above 40°N) were estimated from maps. Robins were aged after Svensson (1984) . Four categories of habitat were considered: (1) wetlands, dominated by marsh vegetation, (2) agricultural areas, including gardens, with no breeding Robins, (3) agricultural areas with breeding individuals, (4) forests with breeding Robins. We only considered sites where at least 20 individuals were captured. We excluded nine localities where 12% or more of individuals were not aged to avoid bias.
General linear modelling (GLM) was used to test for differences in habitat use between ageclasses. A binomial error model with a logit link was implemented using GENMOD procedure (SAS 1997) . The explanatory variables included in the initial model were the type of habitat, distance to the sea, altitude and latitude. a Data from 26 localities were included in the analyses. About 75% of aged Robins were in their first winter (74.4%, n = 1382), but the proportion ranged from 50% to 88% in different localities. The final GLM model only included habitat type as a variable significantly explaining between localities differences in age composition (Table 1 ). The proportion of yearling Robins was similar between breeding areas with farm fields (70.3 ± 3.5%, n = 9 localities), non-breeding areas with farm fields (66.6 ± 6.2%, n = 3) and forest habitats (72.3 ± 1.5, n = 7, F 2,22 = 0.95, P = 0.40). However, the relative proportion of yearling was larger in wetlands (81.6 ± 2.1, n = 7) than in the other habitats (F 3,22 = 6.29, P = 0.003). Consequently, a final reduced model was calculated in which two unique habitat categories were considered: wetlands and all other habitats (Table 1) .
Age-and sex-related differences in relation to latitude have been widely documented for many migrating bird species (Gauthreaux 1982) , but differences in habitat use have been, in comparison, poorly investigated (Parrish & Sherry 1994 , Smith et al. 1993 . Results of this study suggest that yearling and adult Robins use different habitats during the winter. Adult Robins were more often trapped in forest and agricultural areas while yearlings were more often captured in wetlands. No effects due to altitude or latitude were detected at the scale analysed.
Harper (1985) concluded that in a British population of Robins, most yearlings migrate whereas most of the adults remained in the breeding grounds. In a recent study at the same site, Tobias (1997b) demonstrated strong competition between males for females, with intense selection for early pairing. Consequently, this increases the potential benefits for males from remaining in the breeding areas during the winter. Adult females also tend to be more sedentary than yearling Robins. These observations agree with the idea that adult males tend to remain in the breeding areas during the winter (the 'partial migration' hypothesis). However, the presence of a resident breeding population cannot be the only reason for the habitat segregation because we found no difference in the age composition of Robins in agricultural areas with and without breeding populations.
Evidence for the competition hypothesis comes from the observation that adults are dominant over yearlings (Tobias 1997a ) and, hence, might displace them to less suitable areas. In an Italian park, winter Robins selected territories with more heterogeneous vegetation and evergreens (Dinetti 1985) , a type of habitat scarcer in the wetlands than in the other habitat categories in our study. An alternative explana- tion that earlier arriving adults to wintering areas use more preferred wintering habitats, does not seem to apply in our population because there is no evidence of age-related differences in timing of passage during autumn migration (Murillo & Sancho 1969, Jovani unpubl. data) . This study demonstrates age-related differences in habitat use in Robins wintering in northeast Spain. This pattern is best explained by adults remaining at breeding grounds, the monopolization by adults of the more suitable wintering areas and the displacement of young to less suitable habitats. Additional factors like those proposed by 'habitat specialization' or 'errors in habitat selection' hypotheses are also compatible with our results.
ENDNOTE
a. In the GENMOD procedure we used the number of yearlings as the response variable and the number of captured Robins of known age as the binomial denominator, thus controlling for the effects of sample size on the estimated proportion of yearlings (Crawley 1993) . A backward step-wise procedure was used with the full model as starting point. At each step the least significant factor was removed until the model retained only significant predictors. The significance of alternative models was investigated by adding the last variable removed from the model.
